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ABSTRACT: 

PROBLEM TO BE SOLVED: To achieve with a treating agent the 

reduction in the returned liquid amount of paper diaper, sanitary 
goods or the like, which has relied on structural means, and further 
to improve durable hydrophilicity and reduce the deterioration of the 
durable hydrophilicity with the passage of time, thereby providing a 
fiber and a fiber product which have excellent surface 
characteristics, respectively. 

SOLUTION: This durable water permeability-imparting agent 
comprises (a) 30 to 60 wt . % of a polyoxyalkylene fatty acid amide, 
(b) 5 to 20 wt . % of an acylated polyamine cationized product, (c) 10 
to 60 wt . % of an alkylphosphate, (d) 10 to 30 wt . % of a 
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trialkylglycine derivative, and (e) 5 to 20 wt . % of a 
polyoxyalkylene-modif ied silicone . 
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ABSTRACTED-PUB-NO: JP 2002161474 A 



BASIC-ABSTRACT: 

NOVELTY - A permeability providing agent contains 30-60 wt . % of a 
polyoxyalkylene fatty acid amide, 5-20 wt . % of an acylated polyamine 
cationic compound, 10-60 wt . % of alkyl phosphate, 10-30 wt . % of 

trialkyl glycine derivative, and 5-20 wt . % of polyoxyalkylene 
modified silicone. 

DESCRIPTION - An INDEPENDENT CLAIM is included for permeable fiber 
which is obtained by providing 0.1-20 wt . % of permeability providing 
agent to fiber or fiber product. 

USE - For providing permeability to fibers used for nonwoven fabric, 
and fiber products, particularly paper diapers and synthetic napkins. 

ADVANTAGE - The treating agent reduces hydrophilicity and increases 
permeability of the fiber, and has favorable antistatic property and 
good lubricity and imparts a dry feeling to the fiber. Productivity 
of web core of fiber is improved when fiber treating agent is used. 

EQUIVALENT-ABSTRACTS : 

POLYMERS 

Preferred Components: The polyoxyalkylene fatty acid amide is 
polyoxyethylene 16-18C fatty acid ethanol amide. The acylated 
polyamine cationic compound is polyethylene polyamine with 18-28C 
acyl group. The alkyl phosphate is 8-14C alkylated potassium 
phosphate. The trialkyl glycine derivative is 14-20C trialkyl glycine 
hydroxide. The polyoxyalkylene modified silicone contains 20 wt . % of 
polyoxyethylene and has molecular weight of 1000-100000. 

An agent for providing permeability containing polyoxyethylene 
behenic acid diethanol amide (in weight%) (40), cationic material (5) 
made by reacting stearic acid diethanol amide and chloropropylene 
oxide, potassium lauryl phosphate (40), dimethyl octadecyl glycine 
hydroxide (10) and polyoxyethylene/polyoxypropylene modified silicone 
(5) with silicone content of 65% and polyoxyethylene content of 100% 
and molecular weight of 10000, was prepared. The agent reduced 
hydrophilicity and increased water permeability of nonwoven fabric, 
and had favorable antistatic property and good lubricity, and 
imparted dry feeling to the fabric. 

TITLE- AGENT PERMEABLE CONTAIN POLYOXYALKYLENE FATTY ACID AMIDE 
TERMS: ACYLATED CATION COMPOUND ALKYL PHOSPHATE GLYCINE DERIVATIVE 
MODIFIED SILICONE 
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ing niaterial / 2. CheiYiistfy / 3. industriai F'rodiic;3 



[Document Name] Description 



[Title of tlie Invention] A durable water permeability grant agent and its fiber 



[Claim(s)] 



[Claim 1] (b) acylation polyamine cation ghost 30 to 60weight % for polyoxyalkylene fatty acid 
amide (a) 5 to 20 weight %, (c) The permeable grant agent characterized by containing [ an 
alkyi phosphate salt ] (e) polyoxyalkylene denaturation silicone for (d) trialkyi glycine derivative 
five to 20weight % ten to SOweight % ten to 60weight %. 



[Claim 2] The permeable fiber characterized by giving a permeable grant agent according to 
claim 1 0.1 to 2.0weight % to a fiber or textiles. 



[Claim 3] The permeable grant agent according to claim 1 characterized by each of (a), (b), (c), 
(d), and (e) being the following components in Claim 1 , and a permeable fiber according to 
claim 2. (a) Polyoxyalkylene is polyoxyethylene of number of addition mol 5-15. 
Polyoxyalkylene fatty acid amide which is fatty acid ethanol amide in which fatty acid amide 
has carbon numbers 16-28, (b) The acylation polyamine cation ghost whose polyamine the 
carbon numbers of an acyl group are 18-28, and is polyethylene polyamine, (c) The alkyI 
phosphate salt whose salt the carbon numbers of an alkyI group are 8-14, and is potassium, 
(d) Polyoxyalkylene denaturation silicone whose molecular weight a carbon number contains a 
polyoxyethylene part 20weight % or more to trialkyi glycine hydroxide and (e) polyoxyalkylene 
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which are 14-20, and is 1,000-100,000. 



[Detailed Description of the Invention] 



[0001] 



[Field of the Invention] This invention relates to the fiber and textiles with which the suitable 
treatment agent for the fiber for nonwoven fabrics used for top sheets, such as textiles 
especially a disposable diaper, and a synthetic napkin, and this treatnnent agent were given. 
Furthermore, while improving that urine, body fluid, etc. which were once absorbed through the 
surface sheet flow backwards from a surface sheet again, and adhere to a wearer in detail, 
i.e., liquid return It is related with the fiber and textiles with which the treatment agent for fibers 
which has improved the absorption feature of the liquid of a surface sheet and durable water 
permeability, and this treatment agent were given. 



[0002] 



[Description of the Prior Art] Generally [ absorptivity goods, such as a disposable diaper and 
sanitary items, ] It has structure which has arranged the material which consists of curdy pulp, 
a high-polymer absorbent, etc. between the surface sheet which gave hydrophilic nature to the 
various nonwoven fabrics which make a main material polyester fiber including a hydrophobic, 
strong polyolefine system and triacetate fiber, and a water-repellent back sheet. Although 
liquids, such as urine and body fluid, pass a surface sheet and are absorbed by the absorber 
[ a permeable good thing ] in order to lose the feeling of greasiness of a surface sheet at this 
time That is, it is necessary to keep the liquid once absorbed by the absorber from returning on 
a surface sheet again as well as it being required for time until a liquid is completely absorbed 
by the internal absorber from on a surface sheet to be very short. Furthermore, or by the 
number of times of exchange of fall [ the treatment agent on a ****** surface sheet flows into 1 
to two absorption of a liquid, and / water permeability / rapidly ] of a diaper increasing, since it 
is not desirable, durable hydrophilic nature is required, and also degradation prevention of a 
daily surface property is required. Moreover, from the manufacture side of a nonwoven fabric, 
when it passes along electrification prevention and the card process of a fiber so that smooth 
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manufacture can be performed, there is nothing with the volume to a cylinder, and it is required 
that a uniform web should be formed. 



[0003] For comfortable wear of a diaper, water permeability is good, and there is little liquid 
return, it is important to maintain hydrophilic nature also to the water penetration of a repetition 
of a liquid (durable hydrophilic nature), and the technology of improving these characteristics 
by a treatment agent is proposed. How to process a fiber in JP,S63-14081 ,B with the normal 
chain alkyi phosphate potassium salt of carbon numbers 12-22, In JP,S60-215870,A, in the 
alkyi phosphoric ester salt of carbon numbers 10-30, the betaine compound and sulfuric ester 
salt of carbon numbers 10-30, Or the method which the treatment agent which blended the 
sulfonate salt is proposed, and uses polyether denaturation silicone together in an alkyi 
phosphoric ester salt [ JP,H4-82961 ,A ] Furthermore, the method of using together two kinds 
of betaine compounds in an alkyi phosphoric ester salt is proposed by JP,2000-170076,A. 



[0004] 



[Problem to be solved by the invention] However, although merits and demerits are in the 
performance of the surface property of a nonwoven fabric demanded by the proposed method, 
in the return nature of liquid, neither of the methods is enough. Although a hydrophobic 
treatment agent is desirable to reduction of the liquid return of the treatment agent of 
hydrophilic nature to permeable improvement, and these characteristics are only influenced by 
the chemical constitution of not only the character of the hydrophilic nature and hydrophobicity 
of a treatment agent component but a component, the balance of hydrophilic nature and 
hydrophobicity, the interaction between components, etc. Since it is difficult to reconcile water 
permeability and liquid return reduction, liquid return prevention adjusts arrangement and 
quantity of making it a nonwoven fabric surface coat at dual structure using the nonwoven 
fabric with which hydrophilic performances differ, curdy pulp, or a high-polymer absorbent. It 
could not but depend on a means to elaborate what is called the structure of a disposable 
diaper, sanitary items, etc. The purpose of this invention is to offer the fiber which attained 
reduction of the returned liquid amount for which it depended on structural means, such as a 
disposable diaper and sanitary items, until now by the treatment agent, was made to reduce 
daily degradation of improvement in durable hydrophilic nature, and durable hydrophilic nature 
further, and was excellent in the surface property, and textiles. 
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[0005] 



[Means for solving problem] This invention is obtained by the treatnnent agent which blended 
polyoxyalkylene fatty acid amide and an acylation polyamine cation ghost with the system 
which consists of an alkyi phosphate salt / trialkyi glycine derivative / polyalkylene denaturation 
silicone, (a) polyoxyalkylene fatty acid amide Namely, 30 to 60 weight %, (c) alkyI phosphate 
salt five to 20weight % for an acylation polyamine cation ghost (b) 10 to 60 weight %, (d) The 
effect of this invention is acquired by the durable water permeability grant agent characterized 
by containing (e) polyoxyalkylene denaturation silicone for a trialkyi glycine derivative five to 
20weight % ten to SOweight %. 



[0006] In polyoxyalkylene fatty acid amide of this invention, as a polyoxyalkylene group There 
are a polyoxyethylene machine, a polyoxypropylene machine, a polyoxy butylene group, etc., 
and random or the block copolymer of polyoxyethylene independence or polyoxyethylene, and 
polyoxypropylene is especially desirable. 2-20mol of the numbers of addition moles are 5- 
15mol more preferably. Polyoxypropylene, equimolar, or more than it of the polyoxyethylene 
which carries out copolymerization is desirable. The saturation or the unsaturated fatty acid 
with which, as for the fatty acid amide used above, 16 or more carbon numbers may have the 
side chain of 18-28 more preferably, and alkanolamine. For example, it is obtained by making 
monoethanolamine, diethanolamine, monoisopropanolamine, etc. react according to a 
conventional method. Durable hydrophilic nature falls and the carbon number of fatty acid is 
not desirable at less than 16. especially suitable fatty acid alkanolamide - 2:1- of higher fatty 
acids, such as stearic acid, oleic acid, behenic acid, and erucic acid, and diethanolamine - 
1 :2Eq is a reactant. As for the rate of a compounding ratio of polyoxyalkylene fatty acid amide, 
30 to 60 weight % is desirable, and its 35 to 55 weight % is more desirable. If 60 weight % is 
exceeded, although durable hydrophilic nature sufficient at less than 30 weight % is not 
acquired, and the amount of return of liquid also increases, and the amount of return of liquid 
will decrease, it becomes a cause with a cylinder volume at a card process, and the 
homogeneity of a web falls. 

[0007] As for the rate of a compounding ratio of an acylation polyamine cation ghost, 5 to 20 
weight % is desirable. At less than 5 weight %, if the amount of return of liquid also increases 
and 20 weight % is exceeded while durable hydrophilic nature falls, product viscosity and 
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solution viscosity will become high, and workability will worsen. It can obtain it by the ability of 
the acylation polyannine cation ghost to nnake acyl nnono-amide or diamide obtained at the 
reaction of the conventional method of a higher fatty acid and polyethylene polyamine able to 
react with chloro propylene oxide. The carbon number of an acyl group is fatty acid of the 
saturation which may have the side chain of 18-28 more preferably, or unsaturation 16 or 
more. Oleic acid, stearic acid, behenic acid, etc. can be illustrated, and ethylenediamine, 
diethylenetriamine, triethylenetetramine, etc. can mention diethyl ethylenediamine, 
aminoethylethanolamine, etc. as polyethylene polyamine. 



[0008] An alkyi phosphate salt has desirable carbon numbers 6-18 as an alkyi group, and 
especially its carbon numbers 8-14 are more desirable. If the carbon number of an alkyi group 
becomes larger than 18, hydrophilic nature will fall and card process permeability will fall by 
less than six. Although alkaline metal salt and amine salt are illustrated as a salt, alkaline metal 
salt is desirable. The loadings of an alkyi phosphate salt are 15 to 55 weight % more preferably 
ten to 60weight %. If 60 weight % is exceeded, durable hydrophilic nature will fall and the 
permeability of a card process will fall at less than 10 weight %. In order to compensate the 
above-mentioned alkyi phosphate salt with hydrophilic nature, you may use together the 
polyoxyalkylene alkyi phosphate salt which added the polyoxyalkylene group. The amount of 
concomitant use is 10 to 30 weight % to this alkyi phosphate salt. 



[0009] TrialkyI glycine derivatives are the inner salt of the 4th class ammonium which three 
alkyi groups have combined with the nitrogen atom in glycine molecular structure, and a 
carboxyl group, and a compound which has what is called betaine structure. As an alkyi group, 
it can choose arbitrarily and can constitute from a thing of carbon numbers 1-22. As an 
example of a trialkyi glycine derivative, dimethyl dodecyl glycine hydroxide. Dimethyl tetradecyl 
glycine hydroxide, dimethyloctadecyl glycine hydroxide, Heptadecyl Imidazolium hydroxyethyl 
glycine hydroxide. That in which inner salt, such as beta-hydroxy octadecyl 
JIMECHIRUGURISHIN hydroxide, is mentioned, and one piece has a with a carbon numbers 
of 12 or more long chain alkyi group also in this etc. by alkyi groups with two low-grade alkyi 
groups, such as methyl and ethyl, is desirable. Dimethyloctadecyl glycine hydroxide and 
heptadecyl imidazolium hydroxyethyl glycine hydroxide are desirable in particular. As for the 
rate of a compounding ratio of a trialkyi glycine derivative, 10 to 30 weight % is desirable. 
Durable hydrophilic nature sufficient at less than 10 weight % is not acquired, but if 30 weight 
% is exceeded, although durable hydrophilic nature will improve, while a returned liquid 
amount increases, the feeling of a salary on the surface of a nonwoven fabric falls. 
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[0010] As polyoxyalkylene denaturation silicone, wliat is expressed witli tlie following general 
formula is desirable. 



[0011] 



[Chemical formula 1] 

Me Me Me 

I ! I 

Me-( Si 0 )n-( Si 0 )m-Si - Me 

I I I 

Me R - X Me 

(^4". Rfi^^l^^, T'nfl/V, N-iT ^ J 

nRX:^mitSi-t^mt^2 0'^7 omA%V'j^^Af)^l, 000-100, 0 

0 0 tt^^^^mx^mitti^^m^^-to ) 



[0012] Si content in this denaturation silicone needs to be 20 to 70%, if 70% is exceeded, the 
stability of a product will worsen and cost will become high. Moreover, sufficient hydrophilic 
performance is not obtained and less than 20% of case is not desirable. Although composition 
monomers, such as a polyoxyethylene machine, a polyoxypropylene machine, a polyoxy 
butylene group, and this, can mention that by which copolymerization was carried out as the 
above-mentioned polyoxyalkylene group It is necessary to contain a polyoxyethylene part 
20weight % or more to polyoxyalkylene at least. Sufficient hydrophilic performance is not 
obtained and it is not desirable less than [ this ]. Moreover, it is necessary to make it 1,000- 
100, and 00, if it separates from this range, hydrophilic nature will fall, and when it is especially 
less than 1,000, this tendency is remarkable [ the molecular weight of the above-mentioned 
denaturation silicone ]. What blended preferably the polyoxyalkylene denaturation silicone 
described above five to ISweight % five to 20weight % is important. If these loadings exceed 
20 weight %, although the hydrophilic nature excellent in endurance will be acquired, while the 
returned liquid amount which is the purpose of this invention increases, it is in the tendency for 
a scum generation to increase, in drafts making and a nonwoven fabric manufacturing 
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process. As for less than Sweight % of a case, sufficient durable hydrophilic nature is not 
acquired. 

[0013] In the durable water permeability grant agent of this invention, you nnay add lubricants, 
such as sprays for preventing static electricity, such as alkane sulfonate sodiunn salt, N-alkyI 
sulfo pyrolidone of both sexes and a nonionic ennulsifier, and carnauba wax, etc. by request 
further. Moreover, as long as there is necessity, you nnay add a suitable defoanning agent and 
antiseptics. 

[0014] The textiles with which the durable water pernneability grant agent of this invention 
consists of a hydrophobic fiber or a hydrophobic fiber, A fibrillation polyolefine fiber, the 
polyester polyethylene systenn of sheath-core structure. It is desirable to apply to thernnal 
melting arrival fibers, such as a polyester polypropylene system, a copoly propylene 
polypropylene system, a copoly ester polypropylene system, and a copoly ester copoly ester 
system bicomponent fiber, and the textiles of those. 



[0015] The durable water permeability grant agent of this invention can be used not only for a 
polyolefine fiber and a fibrillation polyolefine fiber but for the bicomponent fiber put [ this / 
polyester fiber, a nylon fiber, a vinyl chloride fiber, ] together as a thermal melting arrival fiber. 
It can also use for nonwoven fabrics, such as the Sepang bond, the Sepang race, and melt 
blowing, as a nonwoven fabric. In addition, not only garments products, such as a final product 
slack underwear formed from a fiber, but the web and nonwoven fabric which mix the thermal 
melting arrival fiber itself and a thermal melting arrival nature fiber, and are formed are 
contained in textiles. 



[0016] The durable water permeability grant agent of this invention can adhere to a fiber with 
an emulsion or a straight. In straight oil supply, in the case of an emulsion, it can dilute to 
concentration five to SOweight % with water, and it dilutes five to SOweight % to the 
hydrocarbon compound of hypoviscosity at concentration, and the following quantity can be 
made to be able to adhere or it can add to polymer at the time of fiber manufacture. Any of a 
roller and a nozzle spray are sufficient as oil supply. The durable water permeability grant 
agent of this invention is made to usually adhere 0.3 to 0.7weight % preferably 0.1 to 2.0weight 
% to a fiber. At less than 0.1 weight %, since coating weight runs short of water permeability 
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and endurance, it increases witli ** when carrying out card treatment of the fiber, if coating 
weight exceeds 2.0 weight %, and productivity falls sharply or greasiness beconnes large after 
water penetration in textiles, such as a nonwoven fabric, it is not desirable. When adding to 
polymer, it adds three to 15weight % preferably two to SOweight %. Since fiber strength will fall 
and productivity will fall sharply if the quantity to add runs short of water penetration 
performance at less than 2 weight % and exceeds 30 weight %, it is not desirable. 

[0017] While the returned liquid amount of urine or body fluid is reduced by giving the durable 
water permeability grant agent of this invention to a fiber and textiles Since antistatic nature 
and lubricity are improved in the manufacturing process of a nonwoven fabric at the same time 
daily degradation (durable hydrophilic nature falls by a variation per day) of the endurance over 
repetition water penetration is remarkably improvable, splittability can become good and card 
permeability can be raised much more. 

[0018] 



[Working example] Although a work example explains this invention below, this invention is not 
limited to this. In addition, the evaluation criteria and the valuation method in each work 
example and a comparative example are as follows. Moreover, the details and evaluation 
result of a treatment agent in each work example and a comparative example are collectively 
shown in Table 1 - 2. Each of inside of detailed of a treatment agent and blending ratio of coal 
expresses weight %. 



[0019] Oil supply treatment of the treatment agent of a work example and a comparative 
example is carried out, and they are 5 weight parts (it is called the weight for a fiber, and 
O.W.F.). In treatment agent purity, it gave O.Sweight % and dried. Subsequently, through and 
the web of 30g/m2 of metsukes were produced [ this ] for each process of mixing and blowing 
and a card. The web of 30g/m2 of metsukes was heat-treated at 130 degrees C in the EA 
through type hot blast circulation drier, and the web was fixed. Thus, the produced nonwoven 
fabric was used for the examination of the following hydrophilic nature. 



[0020] Card characteristics: Card permeability judged the situation with a cylinder volume, and 
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the state of the web to the subject on the conditions of RH 30 degrees C x 70%, and static 
electricity tightness was judged with the electrification pressure of the development static 
electricity in RH 20x45%. Each rank is as follows. Card permeability: After carrying out carding 
of 40g of the sample staple fibers on condition of RH 30 degrees C x 70% using a card testing 
machine, the cylinder was observed, and the following bases estimated. 5 [ - It is a **** with a 
volume and 1 to one third of cylinder sides. / - It is a **** with a volume to the whole surface. ] 
- Nothing one with a volume, 4 - It is a **** with a volume, and 3 to 1/10 of cylinder sides. - It 
is a **** with a volume, and 2 to one fifth of cylinder sides. Static-electricity tightness with most 
sufficient 5: 40g of sample staple fibers were made into the web on condition of RH 20 degrees 
C X 45% using the card testing machine, the voltage of the static electricity generated in the 
web was measured, and the following bases estimated. Practical use can be presented if it is 
less than [ 100V ]. 5 - It is size from less than [ 50V ], 4-0.5-1 .OkV, 3~1.0-1.5kV, 2~1.5-2.0kV, 
and 1-2.0kV. 5 is the best. 



[0021] Returned liquid amount: A nonwoven fabric (10cm x 10cm) is placed on a commercial 
disposable diaper, place a cylinder with an inside diameter of 60mm on it further, pour in 100ml 
of physiological salines into a cylinder, and make a disposable diaper absorb through a 
nonwoven fabric. If all physiological salines are absorbed by the disposable diaper, a cylinder 
will be removed, and a 5kg load is put for the filter paper (Toyo Roshi, No.5) which carried out 
weighing capacity beforehand on a 20-sheet pile and this. The weight of the filter paper was 
weighed after neglect for 5 minutes, weight increment was measured, and it was considered 
as the returned liquid amount (g). Although 1.5g or less is made into tolerance level, I.Og or 
less is desirable. 



[0022] Initial hydrophilic nature of a nonwoven fabric: Pile up the nonwoven fabric of 30g/m2 of 
metsukes on a filter paper (Toyo Roshi, No.5), and measure time until one drop (about 0.05ml) 
of physiological saline is dropped and waterdrop disappears from the nonwoven fabric surface 
from the view let installed in a height of 10mm from the nonwoven fabric surface. This 
measurement is performed 20 on the surface of a nonwoven fabric, and the number for less 
than 5 seconds is displayed. If this number is 18 times or more, initial hydrophilic nature is 
good. 

[0023] Durable hydrophilic nature of a nonwoven fabric: The above-mentioned nonwoven 
fabric (10cm x 10cm) is put on a commercial disposable diaper, place a cylinder with an inside 
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diameter of 60nnm on it, pour in 80ml of pfiysiological salines into a cylinder, and make a 
disposable diaper absorb through a nonwoven fabric. A board (10cm x 10cm) and weight (a 
total of 3.5kg) are put on it, after neglecting it for 3 minutes after irrigation, a nonwoven fabric is 
inserted between the filter papers (Toyo Roshi, No.5) of two sheets, it is neglected for 3 
minutes and dehydrates, and it is air-dry for 5 more minutes after that. About the part through 
which the physiological saline passed within the above-mentioned cylinder to the sample 
nonwoven fabric after air-drying, with the test method of the initial hydrophilic nature of a 
nonwoven fabric, the elimination time of a physiological saline is measured at 20 places, and 
the number for less than 5 seconds is displayed. If this number is 18 times or more, durable 
hydrophilic nature is good. About the nonwoven fabric with which the examination was 
presented, the same work is repeated and is performed. Even if it piles up the number of times 
in this repetition examination, a direction with much elimination number of a physiological 
saline is good. 



[0024] The variation per day of durable hydrophilic nature: The above-mentioned nonwoven 
fabric (10cm x 10cm) will be neglected in the environmental test machine of RH 40 degrees C 
X 70% for 30 days. A nonwoven fabric (10cm x 10cm) is picked out from an environmental test 
machine in 30 days, and the initial hydrophilic nature of the above-mentioned nonwoven fabric 
and a durable hydrophilic nature examination are done. Suppose that the variation per day of 
durable hydrophilic nature is small, so that the difference of repetition evaluation of the durable 
hydrophilic nature examination before and behind an environmental test machine injection is 
small. The one where this variation per day is smaller is good. 



[0025] 
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[0029] The work example applicable to the presentation shown by Clainn 1 and its ratio range 
brought a result to which a returned liquid amount satisfies other required characteristics, such 
as durable water permeability, enough synthetically few. Especially the work examples 5 and 6 
excel [ returned liquid amount ] in the durable water permeability after a variation per day few. 
Moreover, the comparative example from which it separates from this ratio range cannot 
satisfy all the required characteristics. The synergistic effect by combination with each optimal 
component has shown up well. Although the returned liquid amount of comparative examples 
4 and 5 is in few levels, it is inferior to durable water permeability and the water permeability 
after a variation per day. The comparative example has brought a result which is inferior to 
durable water permeability and the water permeability after a variation per day compared with 
each work example. 



[0030] 



[Effect of the Invention] The treatment agent concerning this invention brings about the effect 
that the fall of the hydrophilic nature which decreases the returned liquid amount of urine or 
body fluid both according to the improvement in durable hydrophilic nature performance and a 
variation per day can be reduced. Since the treatment agent which starts this invention with it 
has good static electricity tightness, it can prevent the static electricity trouble at the time of 
damp, and since lubricity is good, it can also raise card permeability. Moreover, if spraying or 
other means give the treatment agent concerning this invention to hydrophobic fibers, such as 
polypropylene fiber, and a nonwoven fabric, the both still more nearly dailyc fall of the durable 
hydrophilic nature which decreases the returned liquid amount of grant nightsoil or body fluid in 
hydrophilic nature for a fiber can be reduced. Therefore, if the treatment agent concerning this 
invention is used, the exceptional effect said that the process permeability and productivity for 
making the web of a fiber are improvable will be done so, giving the dry touch as a body fluid 
transportation fiber. 
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